Introduction
Lepista irina (Fr.) Bigelow (Basidiomycotina, Agaricales) is an edible fungal species which can be recognized by its typical odour reminding of "iris oil" or "orange blossoms" [1, 2] , Recently, several terpenoid constituents including aand ß-bisabolene have been identified in fruit-bodies of a related species, L. nuda (Bull.: Fr.) Cooke [3] . Therefore, we decided to include Lepista strains into our screening program m e for micro-organisms producing novel flavour or fragrance chemi cals. We report here on the isolation and identifi cation of new bisabolane derivatives from liquid cultures o f L. irina CBS 366.47 and CBS 458.79.
Material and Methods
Lepista irina CBS 366.47 and CBS 458.79 were obtained from C entraalbureau voor Schimmelcultures (CBS), Baarn (NL).
After mycelium inoculation, the basidiomycete was cultivated on a liquid medium containing 2% malt extract for 28 days. The volatile metabolites were obtained from 10 cultures grown in 250 ml Erlenmeyer flasks with 50 ml of culture broth by circulation steam distillation in 2 ml pentane. For Steam distillates were further analyzed by GLC and GLC-MS. GLC analyses were performed using a Siemens L402 gas chrom atograph equipped with a glass capillary SE 54 column (25 m * 0.32 m i.d.), a flame ionization detector (FID; split 1:50), and a computing integrator (PE M 3). Operating condi tions: linear temperature programme 8 0 -2 2 0 °C, 2 °C/min; injector, 275 °C; detector, 275 °C; carrier gas, He (0.7 bar); injection volume: 1.0 |il.
MS analyses were carried out on a Varian MAT 112S mass spectrometer (80 eV) combined with a Perkin-Elmer F22 gas chrom atograph using a SE 54 glass capillary column under the conditions as described above. High resolution mass spectro metry (HR-M S; 7500) was performed on a Varian MAT MS 311A instrument (70 eV) with PFK as a reference substance.
'H N M R spectra were recorded at 400 M Hz on a Bruker WM 400 spectrometer and the l3C N M R spectra at 75.5 M Hz on a Bruker AM 300 instru ment. CDC13 was used as solvent and TM S as an internal standard. Particulars of NOE and chemi cal shift correlation experiments are described in [4] , Optical rotation data were obtained on a Per kin-Elmer PE 241 polarimeter in methanol. Infra red spectra were measured in chloroform on a Per kin-Elmer PE 297 instrument.
Quantities o f the newly identified metabolites were calculated gas chromatographically via an internal standard (tridecane) using FID-specific substance factors.
Results and Discussion
Strains of Lepista irina CBS 366.47 and CBS 458.79 were cultivated on a liquid malt extract me dium for 4 weeks. By that time, the cultures had formed white surface mycelia (0.87 g/1) producing I a pleasant odour with a "mushroom-like, nutty" note, whereas younger cultures exhibited a more "yeast-like" flavour impression. The distillates consisted of m ore than 100 constituents, most of them being trace components, however. The mass spectrum (EI; Fig. 1 ) of the predom inant com pound I (3.81 mg/1 culture broth) showed a mo lecular peak at m/z 234 giving first hints of an oxygenated sesquiterpene with the composition C 15H 220 2. This assum ption was confirmed by its HR-M S spectra (M + 234.1617; 234.1614 calculat ed for C 15H220 2). The IR spectra revealed a strong absorption of a carbonyl group (1715 cm -1). The N M R data o f com pound I are summarized in Table I . Two m inor com pounds, II (1.95 mg/1 culture broth) and III (0.18 mg/1 culture broth) appear to be related to lepistirone. The mass spectra of II showed a molecular peak at m /z 236, those o f III at m /z 232. From their fragm entation patterns, we suppose that these lipistirones differ in the degree of saturation of the cyclohexane ring in their mole cules. Further studies are under way to confirm this assumption.
So far, sesquiterpenes with a bisabolane skele ton have been reported only rarely from fungi or fungal cultures. Sydowic acid, sydonic acid, and hydroxysydonic acid have been identified in Aspergillus sydowii (Bain & Sartory) Thom & Church [5, 6] . From another, but not truly identi fied Aspergillus strain, N ukina et al. [7] described the isolation of sydonol. Recently, a-bisabolol was found in Phlebia radiata Fr. :Fr. [8] and in liquid cultures of Dichomitus squalens (Karsten) Reid [9] , Sanson et al. [10] have isolated 4,5,10,11-tetrahydroxybisaboline from Fusarium sambunicum Fuckel, and a-and ß-bisabolene have been de scribed -as mentioned above -as constituents of L. nuda [3] , and only ß-bisabolene from liquid cul tures of Pleurotus ostreatus (Jacq.:F r.) Kum m er [9] . The additional finding of a bisabolene deriva tive with a benzofuran nucleus in Cystostereum murraii (Berk. & Curtis) Pouzar [11] leads us to the assumption that these sesquiterpenes are more widespread in fungi. It should be further m en tioned that Errington et al. have recently isolated a sesquiterpene with a nordrim ane skeleton in cul tures of L. glaucocana (Bres.) Singer [12] .
